Relationship of venous PO2 to muscle PO2 during hypoxemia.
Anesthetized mechanically ventilated rabbits were subjected to progressive hypoxemia (n = 7) to determine the relationship of venous PO2 (PvO2) to skeletal muscle PO2 (PtiO2). Measures of arterial PO2 (PaO2), right atrial PO2 [(PvO2)RA], and hindlimb PO2 [(PvO2)limb], were obtained from the carotid artery, right atrium, and inferior vena cava, just above the level of the iliac bifurcation. Biceps femoris muscle PtiO2 was measured with a surface O2 microelectrode having eight measuring points. PaO2 was decreased from 90.3 +/- 5.4 to 26.8 +/- 0.8 Torr in five consecutive steps, followed by reoxygenation to 105.6 +/- 10.5 (SE) Torr. Measurements were obtained after each decrement in PaO2. A total of 128 measures of PtiO2 were obtained per experimental stage. The mean and distribution of the muscle PtiO2 histogram were determined. Measurements were compared with analysis of variance and the Newman-Keuls post hoc method. (PvO2)limb had similar values as the average muscle PtiO2 (PtiO2) for PaO2 values greater than 52.1 +/- 4.3 Torr, where (PvO2)limb became greater than PtiO2 (P less than 0.05). The lowest measures of (PvO2)limb and PtiO2 were 15.9 +/- 0.7 and 4.0 +/- 0.1 Torr, respectively (P less than 0.01). The PtiO2 histograms showed no evidence of increased microvascular heterogeneity with hypoxemia. We conclude that in hypoxemia PvO2 is greater than muscle PtiO2. This difference may be related to the establishment of significant physicochemical O2 gradients from erythrocyte to tissue cell.